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e]jf+fbdsv_ k S4shS6oOgS6shoOgScdjTU L]jX
`ddU g4f]jdSi
?+j NPO+SrshbdfS6s{sv_aO+bdjbdc]j\|wS6obdR9f;bdimXZ_hX^bjc bdsV¡w¢¤£¢Z¥/¢^¦f+shb§~nX k S6i]
c+S¨]jfgf+shb]`oOJ© bdse_hO+SimX^R[+\^]`_aXZbdc/bj©[gc+im_hS] k l"ªb§¨i6«;x¬c/]­f+smS6\ZX^R9XZc]jsvlLf+O+]jihS`®%]
o6\^]jihimX^o6]j\?]`f+f+shbd]joOLXZiw[+imS k _hb	obdR9f+[g_aS]imS_wbj©_¬lnf+XZo]j\)ihbd\Z[g_hX^bdcgiwbj©¯_aO+Sr¯«°|«°±«Z®
ihc]jfgihO+bj_hit]jshSim_abjshS k ]jc k [+ihS k _hb k S6smXZ~jSe]w²]jimX^i«n³]j\ZS6sm´X^cµf+smb`uvS6o#_aXZbdc9bdcV_aOgX^i²+]¶




_aO+S]j[g_aOgbds k SR9bdc+im_hsa]`_hS k _hO+S© S6]jihXZ²+XZ\^X»_¬lJbj©r·8|e¶¿²]jimS k ihXZR[g\º]`_hX^bjcJ© bdsw\^]jR9X^c+]js
o6bdR9f+smS6ihimX^²g\^S[gc+im_hS] k l/ª+b¼¨i¨XZ_hOÀimf]jo6S k XZihoshS_hX^ih]`_aXZbdcÁ²+]jihS k bdcÂ[+c+iv_ash[go_a[gshS k
RSihO+Si6«NPO+S8¨·bdsh´_aO]_X^iPf+smS6imS6c_aS k XZc_aO+S8f]`f;SsPX^c+o\^[ k S6iP¾smim_e]jcS#qn_hS6c+imX^bdc0bj©
bd[+s
f+shS#~nX^bd[gi)¨·bdsh´{_hbp[gc+im_hS] k l9ÃAÄnÅ6Æ6ÄnÇºÈ#ÉÃªb§¨i¯R9b k S6\ZS k ²l8_aO+S·WYf]`\º]jsv_m¶¿}w\Z\^R]jsh]ji
_a[+sm²+[+\ZS6c+oSpR9b k S6\A«ypSÊqY_6®d_aO+SSÊqY_hS6c+imX^bjc	bj©_aO+SR9S_hO+b k _hb4_hO+SP_asmS]`_hRSc_bj©¯ËÌÉgÍÎÏ
Ð ÎmÑYÈ#ÉÒÎÄÓÔ4ËÌÅÊËCÕÍnÇºÈ#ÃwÆ#ÎÄnÉÖ×jÅÊØJÕÎÉÖjËÌÃÙËCÎÉgÓwX^i k SihoshXZ²;S k «
NPO+X^i]j\Z\^b§¨i4_aO+Sr)«ÚV«°|«²]jihS k ihXZR[+\^]`_aXZbdc0bj©&ÛÄYÇ¹Ó§ÈhÖ7Ü§È#Ã Ó#«gNPO+S8f]jfS6s]j\Zihb k SR9bdc+im_hsa]`_hS6iP_aOgS8o]jf]`²+X^\ZX»_¬lbj©
r¯«¹µ«°|«²]jimS k ]jfgf+shb]`oO+S6ie_abihXZR[+\^]`_aSf+[+\ZihS k uvS_aieªb§¨iwb§~dSs{]o6S6sv_]jXZcLsh]jc+dSbj©
© shS6Ý[+Sc+olV]jc k R]jimi?ªb§¨Þf+]jsa]jR9S#_aS6smi6«jß?X^c+]j\^\»ld®_aO+SPµ«°|«°±P«jimlniv_aS6RàshS6im[+\»_aXZc+{© shbdR
f+shb`uvSo_hX^bdcÀbdcá_hO+S	r)«ÚV«°|«)²]jihXZiXZiobdc+imX k SshS k ]jiV]ÀAc+bjcÀ\ZX^c+S6]js¦8shSf+shSihSc_a]`_aX»~dS
âã+ä¤å7æ#ç°èéê6ç¹ë#ì#äºëí¼ç¹è°èÚæÊí¼å7îï?ð¼æ#ñCñÙæ#í¼è°òAäÌæaê6çÚæòCç°ìóô õ»ö
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ªb§¨G¶%[+c+iv_ash[go_a[gshS k R9S6imOV¶%¾c+X»_aSPS\^SR9S6c_ai
¶t_a[+sm²+[+\ZS6c+oS4¶ f+[g\^imS k uvS#_ai«
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    S6iR#_aO+b k SiP²]jiS6iPim[+s7\^] k 6obdR9f;bdimXZ_hX^bjcbdsm_hO+bddbdc+]j\^Spf+shbjf+shS9 bd[
¡w¢¤£¢Z¥/¢º¦ ihbdc_ k Sip]`f+f+shbnoO+Siecgbd[g~dS\^\ZS6iefbd[+s7imX^R[+\^Ss\^Sio6bd[g\^SRSc_aieX^c+iv_]`_hX^bjcY¶
c]jXZshS6i«%|{]`c+iw[+cgSVf+O]jimSVf+s6\ZX^R9XZc]jXZshSj®;[+c+Sµ]`f+f+shbnoO+SVo\º]`ihihXZÝ[+S k bdX»_#_asmS[g_hX^\ZX^i6S
f;bd[gsc6smS6s7[+coO]jc_aXZ\Z\^bdc k Swihbd\Z[g_aXZbdc+i k S{\¹±P«°|«¹r)«^®go6S6iPo\^XZoOieimbdc_]j\Zbdshi·im_hb`¶
o´6i9S#_9[g_aXZ\^XZii9f;bd[gsVo6s6S6sµ[gc+S²]jimSj«tzpcgSf+shb`uvSo_hX^bdc k S0³4]j\ZS6sm´nXZc k S\¹±P«°|«°r¯«
ih[+spo6S_m_aS²]jihSo6bdc k [+XZ_ ­[+cgSµ±P«¹|«¹V« k S©A]jXZ²+\ZS k XZR9S6c+imX^bdc/Ý[+X¯f;SshR9S_ k SimX^R[Y¶
\^Ss! L_ashQiµ©A]jX^²g\^Sob"g_$# k °]j[g_hshSi%6o6bj[+\^SR9S6c_ k ]jc+i k S6iµobdcg¾j[+sa]`_hX^bjc+i9f+shbnoO+S6i®
bd[ k Sif&shXZb k Si k SL_hS6R9f+if+\Z[+i\Zbdc+j[+S6i«P|{]jc+i k S6if+s6oS k Sc_hi_asa]~`]j[Yq;®·bdc]
k 6R9bdc_as­\^]©A]jXZia]j²+XZ\ZXZ_ k S\^]ihXZR[+\^]`_hX^bdcÀr¯«¹V«¹|« k 'o6bd[+\ZS6R9Sc_hiVXZc+im_a]`_aXZbdc+c]`X^smS6i
\º]jR9XZc]jXZshSiobdR9f+shSihimX^²+\ZS6i²]ji6i4ih[+s8[gc+S k X^imo6s_aXZia]_aXZbdcáf+]js8R]jX^\Z\^]jdSµc+bdcÂim_hsh[+oÊ¶
_a[+sj«  Se_hsa]~`]jXZ\Ù®f+s6imS6c_( k ]jc+i o6Sesa]jfgf;bdsv_®dXZc+o\^[g_·[+c+SeS#qn_hS6c+imX^bdc k Spcgbj_asmS_hsa]~`]jXZ\
]j[Yq6obd[+\ZS6R9S6c_ai8XZc+iv_]`_hX^bdcgc]jXZshS6iÃÙÄnÅÆ6ÄYÇºÈ#ÉÃÌÓeR9b k \^XZii{f]jsp\^SR9b k Q\^S k S_h[+sh²g[Y¶
\^Sc+o6S k SWYf]`\º]jsv_m¶¿}w\Z\^R]jsh]ji6«)r[+XZi6®?[gc+S	SÊqY_hS6c+imX^bjc k S	\^]"R!_hO+b k S]j[á_asa]`XZ_hS6R9S6c_
k S6iVÕÎÉÖjËÌÃAËCÎÉgÓ×jÄ*)Æ#ÎÅmÖÓÖnÈ{Ô4ËÌÅÊËCÕÍnÇºÈ#ÃtÉÒÎÉ0ÍÎ Ð ÎmÑ,+#ÉÒÈ·ihSsa] k o6shX»_aS`«&-S6\^]9fS6smR9S_k Se©A]`X^smS k S6iimX^R[+\^]`_aXZbdc+i·cn[gRshXZÝ[+S6i k S6i)uvS#_ai f+[+\Zii6«.-Spsh]jf+fbdsm_ k Rbjc_hshSw]j[+ihimX
\º]o6]jf]joXZ_ k Si7R!_hO+b k S6i7²]`i6SiPih[+s·\º]r¯«¹µ«°|« k SwimX^R[+\^SsP\^Si/6obd[+\ZS6R9S6c_hiPX^imih[+i
k S7uvS_aief+[+\Ziipim[+se[+c+S4o6Ssm_]`X^c+S]jR9R9S k S8© s6Ý[+Sc+o6SiwS#_ k S k ²+X»_ai6®DR!6R9SihX
\ZS6i
o6\ZX^oOi{im_hbYo´*6i{obdshsmS6imf;bdc k S6c_0 9[+c"c+bdR²gshS\ZXZRX»_( k So6S6ipf]jsh]jR9Q_asmS6i«Ò±cg¾cÒ®\ZS
imlnim_hQ6R9S k °±P«¹|«ÚV«)s6im[+\»_]jc_ k S­\^]f+shb`uvSo_hX^bdcáih[+s\^]0²]`ihS­r¯«¹µ«°|«
S6iv_obdc+imX k s
o6bdR9R9S4[+c"ivlnim_aQR9S k lnc]jR9XZÝ[+S c+bdc0\^XZc6]jX^smS§¦1 9o6bdc_as2d\ZS6s6«
3  ¼  54  ¸ r)«ÚV«°|«·¶VS6o6bj[+\^SR9S6c_0o6bdR9f+smS6ihimX^²g\^S/¶µR]jXZ\^\^]jdSLc+bdcim_hsh[+o#_a[+sL¶
6\ZS6R9S6c_aie¾c+XZi7¶t_a[+sm²+[+\ZS6c+oS4¶&uvS#_aif+[+\Zii6«




 ]½RXZihSÀ]j[ fbdXZc_  ½\ °]jX k S k Sáo6b k S6i0c[+R!6smX^Ý[+Si k SÀimsa]`_6dXZS k SÂo6bjc_hs2d\ZS
k 'o6bd[g\^SRSc_f]`s k S6i7uvS_hi8f+[+\Ziiobdc k [+X»_ k S6i4ob"g_ k S9o]`\^o[+\?~nXZ_hS9f+shbdOgX^²+X»_aX»© i
ihX k S6iµR9b k Q6\ZS6iyw]~nX^Ssv¶Wn_abd´`S6i9ihbjc_µ]jf+f+\ZX^Ý[i6«   bd²YuvS6o#_aX»© k S6iµf+s6ihSc_aiµ_ash]§~`]j[nq
S6im_ k '#_a[ k XZS6s k S6iR!_hO+b k S6i²]ji6Si0im[+s\^] r¯«¹µ«°|«7²S]`[+o6bd[gfRbjX^c+iob"g_hS6[+imSj«
 Si8]jf+fgshbnoO+S6i4r)«ÚV«°|«Òco6SihihX»_aSc_ k So]j\Zo6[+\ZS6s4]`[Jf+s6]j\^]j²+\ZSj®&]~dSoµ[+c+SVR!#_aO+b k S
o6\^]jihimX^Ý[+S`® [gc+So6bdcg¾+d[+sa]_aXZbdc k  6o6bj[+\^SR9S6c_XZc+im_a]`_aXZbdc+c+]jX^smSj«zecGo6S6sv_]jXZc½c+bdR²gshS
k Sihbd\Z[g_hX^bdcgiµX^c+iv_]jc_a]jc6Si­imbdc_9im_hbYo´*6S6i®to6S6iÊo\^XZoOi	ihbdc_9[g_hX^\ZX^i6i9fbd[+s k #¾g¶
c+X^s®Òf]`swo]`\^o[+\ k SVR9b k S6i8fgshbdf+smS6i k °[+cgSµR­]_ashXZo6S k SVo6bjshs\º]_aXZbdc%®Ò[gc+Sµ²]jimSj«%zec+S
f+shb`uvSo_hX^bdc k S³4]j\^Ssh´XZc"Sim_eS6c+im[+X»_aSS;S6o_h[6Sfbd[+s7_ash]jc+iv© bdshR9S6sP\ZS6i6Ý[]_aXZbdc+i k S
yw]~nX^SsWn_abd´`S6i4o6bjRfgshS6imihXZ²+\ZS6iSc [+c+SµS6Ý[]_aXZbdc k X&6smS6c_aXZS6\Z\^S9bds k XZc]jXZshS0Ù±P«°|«¹µ«¹¦
k S©A]jXZ²+\ZS k XZR9S6c+imX^bdcÒ«	-S_m_aSµ]`f+f+shbnoO+Sµ] _( _a[ k X SVXZc+XZ_hXº]`\^SRSc_4f;bd[gsw\ZS6iÝn[+]¶
_aXZbdc+i k Swyp]~YXZS6s¶vWn_hbd´jSi7XZc+o6bdR9f+smS6imihXZ²+\^SiPS6cf+]jsm_hX^o[+\^XZS6s f]js·r¯Ssa]jXZshS9È#Ãt×jÇ»Ù®[+c+S
S#qn_aSc+ihXZbdcá]j[Yq Ý[]`_aXZbdc+i k S9yw]~nX^SsWn_abd´`S6i4o6bjRfgshS6imihXZ²+\ZS	]#_( k o6shX»_aS k ]`c+i{[+c
f+so  k S6c_8sa]`f+f;bjsm_pxywx¬}° ~jbdX^sw]j[+imihX¯± -1-P4"}{WJ ¤¦#«  ¹±P«°|«¹µ«S6iv_{ScY¶
ih[+X»_aSV[Y_aXZ\^XZiSVf;bj[+swimX^R[+\^Ss6®%fbd[+sp[+cJob"g_8s k [+X»_®;ihbdX»_{[gcL_aSRfgi8f+\^[gi{\^bjc++®ihbdX»_
k S6i o6bdc k XZ_hX^bjc+i k 'o6bd[+\ZS6R9Sc_f+shbnoO+Si6«  ¹±P«°|«ÚV«fS6[g_·o6bdcgim_aX»_a[gS6s [+c­ivlnim_aQR9S k l¶
c]jR9X^Ý[+SshSf+sihSc_a]`_aX»©c+bjc0\ZXZc]jXZshSÝ[+S4\  bdc0f;S["oOgS6shoOgS6s  obdc_as2j\^Ss6«
  [g_aXZ\ZX^ih]`_aXZbdc k S9uvS_hi	f]jsmX #_]j[nqÞfgs6imS6c_aS k S6i­o]jsh]jo_6shXZim_hX^Ý[+SiX^c_6shSihih]jc_aS6i
f;bd[gsXZc_aSsa]jdXZs]~dS6o0[+c+S0o6bjcg¾d[+sh]`_aXZbdc k  6o6bj[+\^SR9S6c_ #\ZS0smbj_]_aXZbdc+c+S\Po6s "f+]js
\^S{uvS_4fS6[Y_ #_asmS k ¾cgX fbd[+s8XZc_aSsa]jdXZs4]~dSo­oS6\Z[+X k S9\  6obd[+\ZS6R9S6c_S_4\ZS8uvS#_f;S[g_
_asmSf+[+\Zi  4[gc+SP© s6Ý[+Sc+o6Sw] k ]jfY_(6S`«  S6i%uvS_hi fg[+\^i6i f;S[g~dSc_ k bdcgo#_asmSeSc~YXZia]`6i
f;bd[gs\^Sobdc_as2j\^S]jo#_aX»© k 'o6bd[+\ZS6R9Sc_hi6«g{cfS6[Y_tS6c9f]jsv_aXZo6[+\ZX^SstRSc_aXZbdc+c+Ss·\ZS6iÒuvS#_ai
imlnc_aO#_aXZÝn[gS6iPo]`sa]jo#_(6smX^i6i7f+]js[+c k 6²gXZ_Rb§ljS6cc[+\?C³8\^S6S6s·S_]j\A«°¤¦#«nzpc+S _h[ k S
cn[gRshXZÝ[+SS#_S#qYf&shXZR9S6c_]j\ZS k SPuvS#_aie]!_(4f+s6imS6c_(Sf]js	8sh]j\ C«
|w]jc+i\º]f+smS6R9X^SshS­f]jsm_hX^S k S9oSsh]jf+fbdsm_6®%c+bd[gish]jf+fS6\Z\^Sshbdc+i\ZS6i _a]jf;Si k S\^]
R#_aO+b k Sp[g_aXZ\^XZia]`c_[+c+Se²]jimSwXZihih[gS k  [+c+S{r)«ÚV«°|«Y|{]jc+i·[+c+S k S6[YqYXZQ6R9S{f]jsv_aXZSpcgbd[+i
_aSc k smbdc+iwoS_m_aSR!#_aO+b k SV]`[Yq6o6bj[+\^SR9S6c_ai8XZc+im_a]`_aXZbdc]`X^smS6iwobdR9f+shSihimX^²+\ZS6i{_h[+sh²g[Y¶
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 6\ZbdXZdc+S
k S\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ºc+S k 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~YX»_aSihimS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§¦·fS6smRS#_h_hS6c_ k SobdR9f]jsmS6sP\ZSPuvS#_o6bdc_hX^c[LS#_
\º]Rb§ljS6c+c+S8im[+s k S6[Yq­f 6shXZb k S6i k [uvS_·f+[+\Zi`«WY[gs\ZS6i·¾+d[+shSi8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 ]JR9b k 6\ZX^ih]`_aXZbdc k S\^]/f;Ssm_a[gsh²]`_hX^bjc ih[+sµ\'o6bd[g\^SRSc_	f+smb§~YXZS6c_ k [GR9bd[g~jS#¶
RSc_PO]jsmRbjc+X^Ý[+S k S{\¹]jo#_aXZbdc+c+S[+sSc[g_aXZ\ZX^ih]jc_ k S6io6bdc k XZ_hX^bdcgiP]j[Yq­²bds k i k ¹]`ihf+X ¶
sa]`_hX^bdc"S_ k SVihbj[­]jdSj«}wfgf+\^XZÝ[+S6s8\^]	r)«ÚV«°|«  [+c 6obd[+\ZS6R9S6c_ k Syw]~nX^Ssv¶Wn_abd´`S6i
o6bdR9f+smS6ihimX^²g\^SJ_h[+sh²+[g\^Sc_	bd[Þcgbdc XZihih[ k °[gcáuvS_	f]jshX _a]j\A®t~`] k bdc+o"f;SshR9S_m_ashS k S
RS#_h_hshSµS6c f+\^]joSµ[+c imlnim_hQ6R9S k lYc+]jR9X^Ý[+S9ihXZR9f+\ZSfgshS6c+]jc_4S6c o6bdR9fg_hS k S6i4obdc k X ¶
_aXZbdc+iP]j[nq²bds k i k S8|wXZshXZoO+\ZS_~`]jshX^]j²+\ZS6i7]j[o6bd[gshi k [_hS6R9f+i6®gS_ k bjc+o k  X^c_hshb k [+XZshS
[+c"obdc_(2d\ZS]jo_hXZ© k S4\'o6bd[+\ZS6R9Sc_6«
{c9~`]R]jXZc_aS6c+]jc_7o6bjc+im_hsh[+XZshSe\^Seimlniv_aQ6R9S k lYc+]jR9X^Ý[+SpshS6fgs6imS6c_]_aX»© k Sp\ 6o6bj[Y¶
\^SRSc_·²+]jiih[gs\ °]jf+f+smbYoOgSpr)«ÚV«°|«r¯bj[+so6S\º]4bdc9S#qn_ash]jX»_§8Rb k Si k S6i d8o6\ZXZoO6i
ia]j[g~jS6]`s k i6®f+[+XZiwbdc"s6imbd[g_pia]jcgipiv_]j²+XZ\ZX^ih]`_aXZbdcJ\¹±P«°|«¹µ«Dim[+sw[+cgSf 6smX^b k Sj«  ]µ¾g¶
d[+shS­§­R9bdc_hshS\ZS6ie~`]j\^S[+shiwf+shbdfgshS6i k S\^]	R]`_hshXZo6S k So6bjshshS\º]_aXZbdcL_aSR9f;bdsmS6\Z\^SS6c
6oO+S\^\ZS9\^bdd]jshX»_aO+R9XZÝ[+Sj«
{c/fS6[g_8]j[+ihimX?~dbjX^s8Ý[+Sµ\ZS6iµ§fgshS6R9XZS6smi8Rb k Si{~dbdc_4shSÊ¶
f+sihS6c_hS6s k S\  6c+SshdXZSj«  ]9¾+d[+shS µf+sihSc_hS\ZS6ipihX qLfgshS6R9XZS6smiwR9b k S6i k S\^]
r¯«¹µ«°|«Z®\^Sipim[+X»~j]`c_hS6i®¯¼¶§V\^]s6imbd\^[Y_aXZbdc k ["f+smS6R9XZS6seo6bnSo6XZS6c_ k S\°±«°|«¹V«S#_
\  S6smshS6[gs k S·shS6obdc+iv_ash[go_aXZbdc k S\  6obd[+\ZS6R9S6c_«8cf;S[g_bj²+ihSsm~dSsÝ[+S\ZS6iobYSo6XZS6c_ai
ihXZR[+\ 6ipf]js\ °±P«¹|«ÚV«Dc+Sih[+X»~dSc_wf]ji k [0_abd[g_eoS6[Yq0o6]j\^o[+\ 6iwSc"fgshb`uvS#_]jc_p\^Sipo\^X ¶
oO6i7im[+s\ZS6iRb k Si8Aobd[+sm²;S k Sws© S6smS6c+oS§¦Ê® k Swfg\^[+i·\  S6smshS[+s k SpshS6obdc+iv_ash[go_aXZbdcSim_
~Ysh]jXZRSc_7R]j[g~`]jXZihS`«g±c­©A]`XZ_6®\^Sef+shbno6Sihim[+i k Spr¯«¹V«¹|«nÝ[+Sw\ bdc	]]jf+f+\ZXZÝn[. uv[+imÝn[   
f+sihS6c_c+Swf+shSc k f]ji k [	_abd[Y_7S6cobdR9fg_aS k S6iPobdc k X»_aXZbdc+iP]`[Yq²bds k i·~`]jsmXº]j²g\^Si7S6c
_aS6R9f+iobdR9RSo6S\^\ZS6i k [µuvS_ef+[+\Zi`«Dx¬\Ò©A]j[g_ k bjc+o k ¾cgX^se[+c0c+bd[g~jS]j[0f+shbno6Sihim[+i6«
 Si8o6bdc k XZ_hX^bdcgi k Sµ|wXZshXZoO+\ZS_ k ]jc+iw\^SVo6]ji k [	uvS#_8f+[+\Zi%#_]jc_{_hshQ6i8imX^R9f+\ZS6i®&bdc
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 ]¾d[gshSjR9bdc_asmS\ZS6i4imX»q fgshS6R9XZS6smiR9b k S6i k Sµ\^]²]jihSr)«ÚV«°|«&f+shSc]jc_S6c
o6bdR9fg_hS{\^SiPo6bdc k XZ_hX^bjc+iP]j[Yq	²bds k ibd²g_aSc[+S6i Vf]`sm_aXZs k S{\  6obd[+\ZS6R9S6c_  µSlnc+bd\ k i
¼d9]§~jS6oV[gc+S~nX»_aS6imihS~jS6sv_aXZo]j\ZS  Y k SS#_{[+cgS© sÝ[+S6c+oS k Sg«¹`T  j«Ò8cLf;S[g_bd²+ihSsm~jS6sÝ[+SJoS6iR9b k S6i	ihbdc_fgsa]`_hX^Ý[+SRSc_X k Sc_aXZÝn[gS6i]j[YqÞR9b k S6i	o\º]`ihihXZÝ[+S6i
 ¾d[gshSJ j¦	A\^]LimS6[+\ZS k X&6smS6c+oS_a]jc_µ\^Siµo6bdc k XZ_hX^bjc+iµ]j[YqÀ²bds k icn[g\^\ZS6ia¦#«  ]LsÊ¶
ihbd\Z[g_aXZbdc k SL\'Ýn[+]`_aXZbdc k X  shSc_hX^S\^\ZS½Ùd¦S6iv_S ÒSo_a[.6S/ia]`c+iim_a]j²+XZ\^XZia]_aXZbdc S_	S6c
[g_aXZ\^XZia]`c_[gc0imoO6R]9S6c_aSR9f+i6® k S{_¬lYfS8f+s k XZo_hS6[+so6bjshshSo_hS6[+s«  ]¾d[+smSY8f+sÊ¶
ihS6c_hS8\º]imX^R[+\^]`_aXZbdc k S6iPobYSo6XZS6c_ai k Si7_asmbdX^imX^QR9S8S_7oX^cgÝn[gX^QRS4R9b k S6i]jXZc+imXÒÝ[+S
\  S6smshS6[gs k SPshS6obdc+iv_ash[go_aXZbdc%«,-S#_h_aS7¾+d[+shSfS6smRS#_ k S7~dbdXZstÝ[+S\º]{c+bj[g~dS\^\ZSpR!#_aO+b k S
f+shSc k R9XZS6[Yq0Sc"obdR9fg_aS4\ZS6ieo6bdc k XZ_hX^bjc+ie]j[Yq²bds k i6«
r)bd[+sV_hS6im_hS6sµ\°So]joXZ_ k S\º]JR!#_aO+b k S\ZS6iµR!6R9S6i9o6]j\^o[+\Zibjc_ _(S ÒSo_h[6i
ih[+s4\ZS6i 6obd[+\ZS6R9S6c_aibd²g_hS6c[+i]§~jS6oihbdX»_[+c+Sµ~nXZ_hS6imihS	R]qYXZR]j\^S k bj[+²+\ZS  \°bdsmXZ¾+o6S
S_bd[[+c+S8© sÝn[gS6c+oS k bd[g²+\ Sj«
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Coefficient of mode 2
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Coefficient of mode 4
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Eigenvalues of Correlation Matrix
























































































































































time ( u t/c)
reference
simulation






















time ( u t/c)
error
























































































































































time ( u t/c)
























time ( u t/c)























time ( u t/c)
Error of reconstruction in POD simulation of a vref=1 fr=0.04 synthetic jet
error
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t = 3/5 T
  4j   wXZ_hS6ihimS ~dS6sv_aXZo]j\ZS k [ÞuvS#_/f+[+\Zi im[+s/[+c+SÁf 6smX^b k S S V¼jY®  tsmS© V© s 8g«°   `®
AoO+]jf%«D¦Ê«









































































































































































































































































































































































































































































































































time ( u t/c)























time ( u t/c)

























time ( u t/c)
Error of reconstruction in POD simulation of a vref=2 fr=0.04 synthetic jet
error
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time ( u t/c)
Error of reconstruction in POD simulation of a vref=1 fr=0.08 synthetic jet
error
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time ( u t/c)
Error of reconstruction in POD simulation of a vref=2 fr=0.08 synthetic jet
error
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Eigenvalues of Correlation Matrix for flows (v=1 fr=0.04Hz) and (v=1 fr=0.04Hz, v=2 fr=0.08Hz)
POD v=1 fr=0.04Hz
POD v=1 fr=0.04Hz and v=2 fr=0.08Hz
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time ( u t/c)
























time ( u t/c)


























time ( u t/c)
Error of reconstruction in POD simulation of a vref=1 fr=0.08 synthetic jet with vref=1 fr=0.04 vref=2 fr=0.08 POD base
error
  dd  -bjRf+]jsa]jXZihbjc9±«°|«°r¯«dS#_ihXZR[g\º]`_hX^bjc9r¯«¹µ«°|«j]§~jS6o8§pRb k Si k [wuvS_f+[+\ZieS  µ§dY®  tshS#© µj®`© s 8g«°   ]~jS6oP[+c+S²]jihSo]j\Zo6[+\ 6SPim[+s\ZS6i o6bd[g\^SRSc_ai  tshS#© µj®
© s 8g«°jT   8S#_  tshS#© n®+© s 8g«°   `®
AoO+]jf%« d¦Ê«
 ó!#"$&%'

























time ( u t/c)
Error of reconstruction in POD simulation of a vref=1 fr=0.04 synthetic jet on various POD bases
base v=1 fr=0.04
base v=1 fr=0.08
base v=1 fr=0.04 v=2 fr=0.08
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time ( u t/c)
Error of reconstruction in POD simulation of a vref=2 fr=0.04 synthetic jet on various POD bases
base v=2 fr=0.04
base v=2 fr=0.08
base v=1 fr=0.04 v=2 fr=0.08
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time ( u t/c)
Error of reconstruction in POD simulation of a vref=1 fr=0.08 synthetic jet on various POD bases
base v=1 fr=0.08
base v=1 fr=0.04
base v=1 fr=0.04 v=2 fr=0.08
   



























time ( u t/c)
Error of reconstruction in POD simulation of a vref=2 fr=0.08 synthetic jet on various POD bases
base v=2 fr=0.08
base v=1 fr=0.04
base v=1 fr=0.04 v=2 fr=0.08
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Presure difference at 2 diameters - POD solution (ODE)
fr = 0.04 Hz
fr = 0.20 Hz
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Presure difference at 2 diameters - Reference solution (PDE)
fr = 0.04 Hz
fr = 0.20 Hz
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